Introduction
The Orientale region of the Moon (Figure 1 ) was the focus of the Galileo encounter with the Earth-Moon system in December, 1990 . Orientale is the youngest and best preserved of the giant multiringed impact basins on the Moon. It straddles the western limb; about half of it is visible from Earth. This region is geologically fascinating, and unanswered questions abound. We do not know the surface composition of the western limb area with certainty, nor do we know how the composition varies with depth. A detailed study of the region will address both problems because Orientale, like other basins, is a natural drill hole into the lunar crust. Smaller craters and basins are also present in the area, so in principle we can obtain a fairly detailed picture of crustal stratigraphy. Furthermore, we can use compositional data and inferred stratigraphy to test models of the mechanics of basin formation. Finally, we can determine the characteristics of the volcanic products that partially fill the basin and occur in other areas outside it, and also measure the extent of pre-Orientale mare volcanism.
We have been conducting a variety of spectral observations of the Oftentale region. Our present efforts continue work reported previously [Spudis et al., 1984] . We combine both visible and near-infrared spectral observations with multispectral imaging. The purposes of this report are 1) to present the preliminary results of this effort; 2) to address the fundamental questions outlined above; and 3) to provide a framework in which to interpret the observations made by the Galileo mission.
Methods
Over 100 near-infrared reflectance spectra were obtained at the 2.24-m telescope of the Mauna Kea Observatory (MKO) during a series of observing runs conducted during favorable Copyright 1991 by the American Geophysical Union. 
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Humorurn Region
Humorum is an old multiringed basin east-southeast of Orientale. Our data indicate that anorthosites are exposed on the main ring of this basin (Figures 1 and 2a) 
Summary of Observations
Our data show the following important facts: 
Implications
The presence of anorthosite in the Inner Rook Mountains presents an interesting puzzle. In most cratering schemes, these mountains are depicted as material derived from great depths, perhaps as much as 50 km. The basin ejecta, on the other hand, came from shallower depths. Thus, it appears that somewhat more mafic rock (noritic anorthosite) overlay anorthosite at the Orientale target. This is at odds with the simple picture of a magma ocean that produced an anorthosite crust that was subsequently intruded from below by more mafic magmas.
One interpretation of these observations is that the primitive crust was originally anorthosite. Its upper few to perhaps 20 km were reworked by impact, forming a primitive, anorthositic megaregolith on the Moon. Younger Mg-rich magmas traveled readily through the unfractured lower parts of the anorthosite crust, but slowed as their hydrostatic heads were dissipated in the brecciated upper crust. Thus, they stopped in this fractured crust and assimilated anorthosite [Warren, 1986] . The result was a more mafic upper crust overlying anorthosites.
The Role of Galileo
One of the great problems with studying Orientale from the Earth is that we cannot observe the western half of the basin and its vast ejecta blanket. Apollo geochemical groundtracks do not cover this region, nor is photographic coverage by Lunar Orbiter or Apollo spacecraft adequate. The Galileo flyby of the Moon provided the first good observations of the western Orientale region. Our data indicate that most of the ejecta ought to be noritic anorthosite. Galileo data for the western Inner Rook Mountains are especially interesting. Our observations suggest that these massifs will be anorthosites. If they are not, it will indicate that the crust is extremely complex at depth, or that our understanding of the dynamics of impact basin formation is inadequate. Finally, it will be important to outline the extent of pre-Orientale, ancient mare volcanism.
Because the crust tends to thicken toward the farside and because maria are rare on the farside, we predict that the extent of ancient mare volcmfism will also decrease.
